Transport of 8-anilino-1-naphthalenesulfonate as a probe of the effect of cholesterol on the phospholipid bilayer structures.
The transport of 8-anilino-1-naphthalenesulfonate in dimyristoyl-L-alpha-lecithin bilayers has been found to be extremely sensitive to the crystalline state of the phospholipid dispersions. Thus this reaction may be used for probing the membrane structures. In binary mixtures of cholesterol and phospholipid the fluorescence enhancement of the dye completely disappears when the mole fraction of cholesterol reaches 33%. At temperatures below and above the phase transition of the lipid bilayers, the rate of the probe transport increases significantly in the binary mixtures. It reaches a maximum at 17 mol % of cholestero. The rate at this cholesterol content approaches the maximum value obtained for the probe transport in pure phospholipis, e.i., the rate at the midpoint of the phase transition. These observations indicate that the effect of cholesterol in the phospholipid dispersion is to maintain the bilayer structure close to the melting temperature of the lipid phase transition. In other words, cholesterol may be an effective buffer for membrane crystalline state when its concentration is near 17 mol %.